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Chronic lupus erythematosus is not widely considered to be a local manifes-
tation of a generalized disease although it has been recognized for many years
that this form of the disease may develop into the subacute or the acute varie-
ties, both of which have widespread effects. The acute form, in particular, has
been reported to be associated with a damaged circulatory system (1), and al-
most every organ, including the kidneys (2), lymph nodes (3), spleen (4), heart
(5), lungs (6), uterus (7), bone marrow (8), eyes (9), and brain (10), has been
involved; however, no evidence has been offered to show that the chronic form
has effects, either organic or functional, in parts of the body other than in the
visible lesions.
It is the purpose of this report to present evidence that a defect exists in the
circulation of the fingers of patients with chronic lupus erythematosus, and to
record certain characteristics of the circulation in the lesions of this disease.
MATERIAL
Studies were made on 16 normal subjects and on 14 patients with lupus ery-
thematosus. The average age of the 10 normal men and 6 normal women was
27.5 with a range of 18 to 55 years. This may be compared with an average
age of 38.8 years and a range of 23 to 62 years for the 3 male and 11 female
patients with lupus erythematosus who were examined under the same conditions.
This series included 2 patients with inactive chronic discoid lupus erythema-
tosus, 9 with the chronic discoid type in various stages of activity, 1 with the
chronic disseminated variety, 1 with the subacute type in a state of remissioi4,
and 1 with acute lupus erythematosus without skin manifestations and in a
state of remissions. The diagnosis was verified histopathologically in all but the
last case. This last patient was diagnosed on the basis of the clinical and labora-
tory findings, including presence of "L. E. cells" (8) in the sternal marrow.
EXPERIMENTAL
The general plan was to examine the characteristics of the circulation of
the skin of the face and fingers under both static and dynamic conditions. The
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static measurements of the cutaneous circulation included 1) measurement of
the cutaneous temperature under constant conditions and 2) recording the curve
of the volume pulse of the terminal phalanx of the finger by a photoelectric
plethysmograph. The dynamic situations employed involved the measurement
of the cutaneous temperature during reflex vasodilatation produced by thermal
stimuli and the measurement of the relative change in the peripheral volume
pulse during reactive hyperemia.
All studies were conducted in an air-conditioned room, the temperature of
which varied between 15.5°C and 20.5°C in different experiments but was con-
stant within 2°C during any one experiment.
Each subject reported to the laboratory in the morning without breakfast.
Constricting clothing was removed and the subject rested upon a cot with a
sheet covering the trunk. The experiment was explained to each subject in order
to allay any apprehension. An average of 45 minutes in the "cold" (15.5°C—
20.5°C) room was allowed for the skin temperature to reach equilibrium with
the room temperature.
When the skin temperature had stabilized, reflex vasodilatation of the hands
and face was induced by immersing the feet and lower legs in water at a tempera-
ture of 42 to 46°C. The application of heat to any convenient part of the body in a
cool atmosphere will result in a reflex vasodilation which is greatest in the fingers
and toes and less marked in the proximal part of the extremities, the trunk and
forehead. This differential response is to be expected since areas such as the
forehead and trunk do not show marked vasoconstriction on exposure to a cold
atmosphere.
Reactive hyperemia of the fingers was studied during the minimal cutaneous
temperature and again during the height of the reflex vasodilatation. Circulatory
arrest was produced by constricting the upper arm with a blood pressure cuff
inflated to 200 mm. Hg. for five minutes. The reactive hyperemia resulting from
release of the pressure in the cuff was recorded by obtaining photoelectric pie-
thysmograms at ten seconds, thirty seconds, one minute, two minutes and five
minutes after reestablishment of circulation.
The protocol of one of the experiments on a normal individual is presented in
Table 1.
Before each experiment, a history was obtained from each of the patients
and the severity and activity of each lesion was estimated on a scale of zero to
four, taking into consideration the color, the amount of the scale, and the extent
of the involvement. The most severe lesions were classified as four plus; the
designation zero was applied to uninvolved skin and to lesions which were
judged to be healed. In order to check the patient for signs of other vascular
disease the systemic blood pressure was measured, the eye grounds were examined
and a roentgenogram of the chest was obtained.
METHODS
Skin temperatures were measured with iron-constantan thermocouples and an
automatic temperature recording device which recorded the temperature meas-
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ured by each successive thermocouple every 5 seconds. The thermocouples were
taped to the forehead, the right and left malar eminences and the left middle
finger pad. The relationship between blood flow and skin temperature during
reflex vasodilatation has been studied by Ferris, et al. (11). These authors demon-
strated that the change in the skin temperature of the fingers is a good index of
the change in the blood flow through the fingers as measured by the venous
occlusion plethysmograph; however, when the temperature of the skin ap-
proaches its upper or lower limits small changes in either the blood flow or the
skin temperature may take place independently of one another.
TABLE 1
Protocol of typical experiment
Time of second reactive hyperemia varied according to the time necessary to attain
maximum temperature rise after immersion of feet in water.
TIKE IN MiNUTES EVENTS
Subject reported to the Laboratory without breakfast, removed
clothing, reclined on cot, trunk covered by sheet. Thermocouples
applied. Ambient room temperature 18 degrees C.
0 thru 45 Time taken by skin temperature to reach equilibrium with room
temperature
46 Control photoelectric plethysmogram. (Amplitude of pulse adjusted
to 10 mm.)
47 thru 52 Circulation in arm occluded by blood pressure cuff.
53 thru 58 Pressure in cuff released. Plethysmograms taken after 10, 30, 60, 120
and 300 seconds.
60 Immersion of feet and lower legs in water at 42°—45°C.
76 Skin temperature rise of finger begins.
94 Maximum skin temperature of finger is reached.
98 Control Plethysmogram. Amplitude of pulse wave readjusted to 10
mm.
100 thru 105 Circulation in arm occluded by blood pressure cuff.
106 thru 110 Pressure in cuff released, plethysmograms taken at 10, 30, 60, 120 and
300 seconds.
The photoelectric plethysmograph used in this study is similar to that de-
scribed by Hertzman (12). In our device, developed in this laboratory (13), a
beam of light was directed through the terminal phalanx to the sensitive element
of a photoelectric cell. Variations in the intensity of light transmitted through
the finger owing to changes in the blood content which occurred with each heart
beat were detected by the photoelectric cell and recorded by means of a capacity-
coupled amplifier and a Cambridge electrocardiograph.
The photoelectric plethysmogram obtained by this method closely resembles
the pulse wave of the radial artery in most situations. Like the pulse wave, the
shape of the plethysmogram is altered by disease of the vascular system (14),
(15). Changes in the shape of the plethysmogram may be recorded by measuring
certain components of the wave. In this study we have measured the amplitude
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of the crest, the crest time and pulse cycle time. A sketch of the normal finger
plethysmogram is presented in Figure 1 along with an indication of the various
measurements. The amplitude of the crest is the distance from the base line to
the highest point of the wave. The crest time is the time from the beginning of
the anacrotic limb to the peak of the wave and the pulse cycle time is the interval
between the beginning of successive anacrotic limbs. Since the crest time is a
function of the pulse rate, Dillon and Hertzman (14) have expressed the crest
time in per cent of the cycle time and have found that this value is normally be-
tween 10 and 20 per cent.
Reactive hyperemia is manifested by an increased amplitude of the crest of
the plethysmogram. The degree of reactive hyperemia was expressed as per cent
of the amplitude of the control tracing taken before circulatory occlusion. Since
the amplitude of the crest varies with the degree of amplification and the tension
of the electrocardiograph string, control records were obtained with the amplitude
of the crest set at 10 mm. The amplifier and the tension of the string were then
kept constant during the subsequent recordings.
RESULTS: THE TEMPERATURE OF THE FACE
The lesions of lupus erythematosus which were located on the face had a
higher temperature than similar areas of facial skin of the group of normals.
For example, the temperature of the right malar eminence during vasoconstric-
tion averaged 30°C. for the normals and 31.6°C. for the patients with chronic
discoid lupus erythematosus.
Since there are wide variations between individuals in the temperatures of
comparable areas of skin it is desirable to use some reference point which has a
high degree of constancy. Such an area is provided by the forehead, whose tern-
FIG. 1. An enlargement of the photoelectric plethysmogram obtained from the middle
finger of a normal subject. The measurements referred to in the text are the crest time (c.t.),
the amplitude (A) and the cycle time.
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perature varies only slightly under a variety of conditions. The behavior of the
forehead temperatures of both the patient and normal groups is presented in
Figure 2. There is no significant difference between the normals and the pa-
tients.
The temperatures of the cheeks relative to those of the forehead are presented
in Table 2. The figures are given for maximal vasoconstriction, i.e., just before
immersing the legs in warm water, and for maximal vasodilatation, i.e., at the
time the cutaneous temperature had reached its highest value. In addition, the
data are arranged according to the activity of the lesions. It will be noted that
there is no difference between the relative skin temperature of the normals and
that of the patients' uninvolved cheeks; however, the relative temperatures of
I I I I I
ft
32 — Normal Forehead Temp.
C"
—— Patient Forehead Temp.
50 40 30 20 tO 0 20 30 40 50
TIME IN MINUTES
Fio. 2. The cutaneous temperature of the forehead of normals and of patients with lupus
erythematosus before and after immersion of the legs (to the knee) in 440 C. water.
the lesions are higher than the average normal temperatures and the more active
lesions tend to have a higher relative temperature.
The patients who had unilateral facial lesions demonstrated a wide difference
in temperature between the lesion and a similar area of uninvolved skin of the
opposite cheek. For example, patients M.S., R. S., and R. W. showed differences
of 6.25°C., 5.75°C., and 2.50°C., respectively.
RESULTS: THE REFLEX VASODILATATION
Approximately fifteen minutes after immersion of the feet and legs in warm
water, vasodilatation began and was manifested by an increase in the skin
temperature. The forehead exhibited the smallest response of the different
areas measured. The extent and course of the temperature rise is shown in
Figure 2. The rise in cheek temperatures was a little more and averaged 2.2°C.
for both the right and the left.
The response of the finger temperature to immersion of the feet and legs in
warm water is large and dramatic. The average increase in temperature of the
controls was 12.4°C. The course of the vasodilatation in normals is compared
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with that of the eleven patients with chronic discoid lupus erythematosus in
Figure 3. It will be noted that the patients' finger temperatures were slower in
reaching a peak than those of the normals. The significance of the differences
TABLE 2
The skin temperatures in degrees centigrade of the malar eminences of 16
normal subjects and of 14 patients with lupus erythematosus relative to
the temperatures of the respective foreheads
In each case the temperature of the forehead was substracted from that of the cheek.
Under "Activity of Lesion," "0" refers to uninvolved skin or inactive lesions, and "4+"
signifies the most active lesions measured. The column marked "cold" presents data
obtained during maximal vasoconstriction and the column marked "warm", data obtained
during maximal vasodilatation. "S.D." refers to the standard deviation.
NUMBER OP
CREEKS
MEASURED
ACTIVITY OP
LESION
CREEK MINUS SOREREAD TEMP. IN 'C.
Cold Warm
Mean S. D. Mean S. D.
24 Controls —2.5 1.8 —1.0 1.7
15 0 —2.7 1.8 —1.1 1.6
5 1+ —1.3 0.7 +0.4 0.2
4 2+ —1.7 1.6 0.0 0.4
1 3+ +0.8 +0.8
3 4+ +1.5 +1.3
Fm. 3. The effect of immersion of the legs in a warm water bath on the cutaneous temper-
ature of the middle finger in 16 normals and in 11 patients with chronic discoid lupus eryth-
ematosus. The vertical lines centered on the points in the "normal" temperature curve
indicate the magnitude of the standard deviation.
between the average skin temperatures of the two groups at 30 and 40 minutes
after immersion of the legs was tested by the T Test for unpaired variates (16).
The T values did not quite reach the five per cent level of significance and in-
O 20 10 W.,.8,Ih tO 20 30 40
TIME IN MINUTES BEFORE ANO AFTER IMMERSION
OF FEET IN WATER BATH
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dicate that these differences could occur once in 17 times by chance alone and
are considered not to be significant differences by current statistical convention.
The time necessary to attain maximal vasodilatation in the patient group
as compared With the normal group is presented in Table 3. The increase in time
between these two groups from the onset of finger temperature rise to the maxi-
mal temperature and from the immersion of the legs in warm water to the maxi-
mal temperature yielded T values which indicated that these differences could
occur by chance in less than one occasion in twenty and is therefore considered
to be a significant difference.
It is apparent that the temperature response of the fingers induced by warming
the legs of patients with chronic discoid lupus erythematosus is abnormally
slow.
TABLE 3
The comparison of time, in minutes, of reflex vasodilatation in fingers of normals with L. E.
patients
"Immersion" refers to placing feet in warm water and "Temperature rise" refers to the
increase in finger temperature as the result of vasodilatation. The "maximum tempera-
ture" refers to the highest temperature attained by the fingers.
CLASSIFICATION OF SUBJECTS OTP TIME FROM ONSET
17.8 2.9
TEFROMIM-
34.0 6.1Normals ............,.,....,...,.,, 16 16.2 5.2
Chronic Discoid L. E
Chronic disseminated L. E
11
1
20.0*
25.0
20.5t
28.3
40.5
53.3
Subacute L. E 1 15.0 33.3 48.3
Acute L. E 1 30.0 30.0 60.0
* T value of 1.078
t T value of 2.183
T value of 2.432
Figure 4 presents the behavior of the skin temperature of the third finger pad
of the patients with chronic disseminated, subacute and acute lupus erythema-
tosus. The behavior of the finger temperature of the patients with the subacute
and acute forms are grossly abnormal; that of the chronic disseminated is border-
line. Reference to Table 3 shows that the time taken to attain maximal vasodila-
tation is abnormal in all three cases. The man with the chronic disseminated form
was the only patient studied who had lesions on the finger.
RESULTS: THE PHOTOELECTRIC PLETHYSMOGRAMS
The normal photoelectric plethysmogram of the middle finger resembles the
pulse wave taken at the radial artery. It has a steep anacrotic limb which comes
to a rather sharp peak. The catacrotic limb is not as steep and has a sharply
defined dicrotic notch. The photoelectric plethysmogram of the middle finger
of a patient with chronic discoid lupus erythematosus has a distinctly different
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appearance. The anacrotic limb starts as a steep incline but at one-half the normal
height the slope is not as steep and the crest forms a rounded peak. Also, the
catacrotic limb shows a poorly defined or obliterated dicrotic notch. Examples of
finger plethysmograms of a normal subject and of a patient with lupus erythema-
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FIG. 4. The effect of immersion of the legs in a warm water bath on the cutaneous temper-
ature of the middle finger in 16 normals and in 3 patients with chronic disseminated sub-
acute and acute lupus erythematosus. The vertical lines centered on the points in the "nor-
mal" temperature curve indicate the magnitude of the standard deviation.
Fio. 5. Photoelectric plethysmograms of the middle finger pad illustrating the wave form
in the normal (left) and in chronic lupus crythematosus (right). Note the prolonged crest
time and obliterated dicrotic notch in the patient with lupus erythematosus.
tosus are presented in Figure 5. Additional plethysmograms of patients with
lupus erythematosus sho\ving the characteristic abnormalities are presented in
Figures 6 and 7.
The rounded peak of the finger plethysmogram is reflected in an increased
crest time. The values of the crest times in per cent of the cycle times are pre-
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sented in Table 4. The rather large standard deviation of the Control group
requires some explanation. The majority of the normal individuals will have
crest times which fall between 10 and 15 per cent of the cycle times. However,
Dillon and Hertzman (14) have pointed out that there are occasional individuals
who have crest times which are more than 20 per cent of the cycle time. In our
series there were three individuals in the control group who were in this category.
Fro. 6. Photoelectric plethysmograms of the middle finger pad illustrating variations
in the wave form found in chronic discoid lupus erythcmatosus. Note the prolonged crest
times and obliterated dicrotic notches.
On the other hand, only two patients with chronic discoid lupus erythematosus
had crest times which were 20 per cent of the cycle time or less during the period
of vasoconstriction. If the distribution of individuals in the two groups whose
crest times were more than 20 per cent of the cycle time is tested by the chi-
square technic (16), it is found that such a distribution would occur in less than
one occasion in a hundred by chance alone. It is clear, then, that patients with
chronic discoid lupus erythematosus as a group have abnormal photoelectric
plethysmograms.
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The patient (M. I.) who had a crest time percentage of 13.7 had shown re-
markable improvement for the two or three months preceding the test and six
months later the lesions appeared to be healed.
The patients with chronic disseminated, subacute and acute lupus erythema-
tosus had crest times which were 24 per cent or more of their pulse cycle times
during either the maximal vasodilatation or vasoconstriction.
Fin. 7. Photoelectric plethysmograms of the middle finger pads of patients with chronic
discoid (CII. and J.J.), chronic disseminated (L.W.) and suhacute (CE.) lupus crythe-
matosus. Note the prolonged crest times and ohliterated dicrotic notches.
RESULT5: REACTIVE HYPEREMIA
The normal subjects showed wide variations between individuals, both as to
the extent of the change in crest amplitude after release of the cuff and as to the
time of maximal response, in confirmation of results obtained in 500 normal
adults by Simonson et al. (15). The spread of these values was such that a very
large difference in the average values between the normal subjects and the pa-
tients with lupus erythematosus would have to occur before a significant dif-
ference could be detected. The results of the reactive hyperemia tests are given
1.. W.
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TABLE 4
The crest time expressed as per cent of cycle time of the digital pulse wave of 16 normal subjects
and of 14 patients with lupus erythematosus
Unless otherwise noted all the patients had chronic discoid lupus erythematosus. The
column marked "dynamics" under "Status" indicates the clinical course i.e. a zero indi-
cates no change for several months or years, a negative sign indicates improvement and a
plus sign indicates progression of the disease. The column headed "vasoconstriction"
presents data of plethysmograms taken just before immersion of the legs in warm water,
and the column headed "vasodilatation," data obtained during the period of highest
cutaneous temperature.
STATUS CREST TIME 111% or CYCLE
Dynamics Most ActiveSkin Lesion
Vasocon-
striction
Vasodila-
tation
Mean of 16 normals 15.6 17.0
Normal Stand. Dev
L. S 0 0 19.4 11.5
S.P 0 0 23.8 21.0
D.B — 1+ — 12.5
M. I — 3+ 13.7 15.0
E. V 0 3+ 20.8 22.2J.J 0 2+ 23.2 24.0
R. W 0 4+ 24.0 27.8
C.H + 2+ 27.0 27.8
M. C 0 4+ 27.4 25.0
R. S + 4+ 28.6 29.4
R. A + 4+ 31.2 25.0
L. W4 0 4+ 26.0 24.0
C. E.' — 1+ 25.0 25.0
L. P. — 0 25.0 26.5
* subacute
t acute
chronic disseminated
TABLE 5
Effect of reactive hyperemia on pulse wave amplitudes of normal subjects and of patients with
with lupus erythematosus, expressed in mean % of respective control tracings
The column "Vasoconstriction" presents data obtained just before immersion of the
legs in warm water, and the column "Vasodilatation," data obtained during the period of
highest cutaneous temperature.
TIME INTERVAL APTEE RELEASE or OCCLUDED
CIRCULATION
10' 30 1'
145.4
144.1
120.8
111.6
2'
163.1
186.5
137.8
120.6
5'
133.4
140.2
131.4
113.4
Vasoconstriction Normals
L. E. Patients
Vasodilatation Normals
L. E. Patients
37.5
51.3
44.3
57.7
101.8
105.4
97.2
98.4
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in Table 5. There was no real difference between the behavior of the controls
and of the patients with lupus erythematosus.
DISCUSSION
The slow reflex vasodilatation of the fingers and the abnormally long crest
time of the finger plethysmogram of patients with chronic discoid lupus erythe-.
matosus offers clear evidence that in this disease there is a circulatory dysfunction
in areas which are remote from the sites of the visible lesions.
Of particular interest is the change in the shape of the photoelectric plethys-
mogram. Similar changes have been reported in disease states in which some
damage has been sustained by the arteries of the part under examination. The
toe photoelectric plethysmogram shows marked rounding of the crest and a
long crest time in patients with arteriosclerosis of the lower extremities (15).
Dillon and Hertzman (14) have reported an increase in the crest time and oblit-
eration of the dicrotic notch in the finger photoelectric plethysmogram of pa-
tients with arteriosclerosis and with hypertension. Carlborg (17) reported pro-
longed crest times and rounded peaks in the arterial pulse curves of patients
with pseudoxanthoma elasticum. This is a valid comparison since Dillon and
Hertzman (14) have shown that in every case in which a change occurs in the
crest time of the pulse curve of the radial artery a similar change is observed in
the finger plethysmogram.
Pathological changes have been reported (1) in the arteries of patients suffering
from acute lupus erythematosus. This finding has been questioned by others
(18), (19); however, it should be recognized that the findings presented here are
consistent with the concept that chronic discoid lupus erythematosus is accom-
panied by pathological changes in arteries at some distance from the lesion.
At this point it is proper to inquire whether the patients studied in this series
were suffering from arteriosclerosis or hypertension. Evidence on these points
was obtained by studying the eye grounds, the contour of the shadows of the
heart and great vessels as seen in a chest roentgenogram and the resting blood
pressure. The pertinent data are presented in Table 6. It will be noted that with
the exception of C. E. and L. W. whose films were thought to show minimal
ectasia of the aorta, there is no evidence of arteriosclerosis or hypertension among
the patients who showed the prolonged crest times and abnormally shaped photo-
electric plethysmograms.
It will be remembered that the average age of the patient group was 11.3
years more than that of the normal group. However, there was no trend in the
crest time or the shape of the plethysmogram with age in the normal group.
Furthermore, it has been found in a group of 500 normal adults that the crest
time and shape of the toe pulse did not change with age (15). It should also be
mentioned that there was no difference in the crest time or the shape of the ple-
thysmogram between the men and women of the normal group.
It may further be inquired whether purely functional changes of the arterioles
will result in changes in the photoelectric plethysmogram similar to those seen
in lupus erythematosus. It is clear that changes in the size of the arterioles in the
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finger pad do not cause any marked change in the crest time or the shape of the
curve. Data has been presented in this paper (see Table 4) to show that vaso-
constriction and vasodilatation as measured by the skin temperature do not
change the crest time. This conclusion is supported by the work of Dillon and
Hertzman (14) who showed that the administration of amyl nitrite does not alter
the shape of the photoelectric plethysmogram.
There is, however, a functional change which will produce a photoelectric
plethysmogram similar to that seen in lupus erythematosus. Hertzman and
Roth (20) have reported that the reactive hyperemia which occurs in a finger
chilled in ice water produces a marked increase in crest time and some oblitera-
tion of the dicrotic notch. This suggests that an increased crest time and oblitera-
tion of the dicrotic notch might be due to shunting of blood through arterio-
venous anastomoses.
TABLE 6
Blood pressures, fundi examinations and chest X-rays of patients with lupus erythematosus
PATIENT B.?. EYE GROUNDS CREST X-RAY
L. S 120/78 Normal Normal
S. P 130/80 Normal Normal
D. B 120/65 Normal Normal
M. I 124/72 Normal Normal
E. V 128/80 Normal Normal
J. J 130/70 Normal Normal
R. W 128/80 Normal Normal
C. II 118/80 Normal Normal
M. C 140/90 Normal Normal
R. S 128/84 Normal Normal
R. A 134/78 Normal Normal
L. W 120/70 Normal Slight ectasia of aorta
C. E 146/80 Normal Minimal ectasia of aorta
L. P 138/88 Normal Normal
The evidence presented in this report clearly demonstrates that there is an
abnormal circulation in the fingers of patients with chronic discoid lupus ery-
thematosus. It is not clear, however, whether this is due to changes in the elas-
ticity of the arterial tree or whether it is due to abnormal activity of the arterio-
venous shunts. The behavior of the skin temperature of the fingers of patients
with lupus erythematosus during reflex vasodilatation does not favor the con-
cept of increased shunting of blood through the arterio-venous shunts.
SUMMARY AND CONCLUSIONS
1. The reflex vasodilatation, as measured by skin temperatures, and the
photoelectric plethysmograms of the fingers of 16 normal controls and of 11
patients with chronic discoid lupus erythematosus and single cases of chronic
disseminated, subacute and acute lupus erythematosus have been studied under
rigidly controlled conditions.
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2. It was found that the temperature of the lesions was higher than that of
comparable areas of normal skin and the more active lesions tended to have
higher temperatures.
3. There was no apparent difference in reactive hyperemia in the fingers of
patients and the control group.
4. The reflex vasodilatation of the fingers of the patients with chronic discoid
lupus erythematosus produced by immersion of the legs in a bath of warm water
was found to be slower than that of the controls.
5. The photoelectric plethysmograms of the patients with chronic discoid
lupus erythematosus showed abnormally long crest times and obliteration of the
dicrotic notches.
6. The patients with chronic disseminated, subacute and acute lupus ery-
thematosus had slower reflex vasodilatation and increased crest times and
obliteration of the dicrotic notches in their photoelectric plethysmograms.
7. It is concluded that patients with chronic discoid lupus erythematosus
have a defect in the circulation of the fingers. The possibility that this defect
is due either to a change in the elasticity of the small arteries or an abnormal
activity of the arterio-venous shunts has been discussed.
8. It is suggested that chronic discoid lupus erythematosus may be a general-
ized vascular disease.
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DISCUSSION
DR. STEPHEN ROTHMAN: I wish to congratulate the authors of this paper on
this significant piece of experimental work. Another piece of evidence that chronic
lupus erythematodes has features of a systemic disease will be presented this
afternoon by Dr. Walker in his paper on electrophoretic patterns.
I would like to ask the presenter why he did not indicate the standard devia-
tion in the group of chronic discoid cases while he did that in the group of nor-
mals.
Da. FRANCIS W. LYNCH: Not only does this work give further indication that
chronic discoid lupus erythematosus is a manifestation of systemic disease, but
I think it adds evidence to the more or less overwhelming dermatologic opinion
(opposed by the contrary opinion of some internists) that chronic and acute lupus
erythematosus are parts of the same disease. The nature of the findings was
the same in both groups in the study, though somewhat more pronounced in the
patients with acute and generalized manifestations.
DR. HAMILTON MONTGOMERY: I had the opportunity of reading this paper
some months ago in the form of a thesis and I think the authors have done an
excellent piece of work. I do not believe, however, we should be too enthusiastic
about the concept of lupus erythematosus being a vascular disease. The Mount
Sinai group of physicians emphasized this feature for lupus erythematosus some
years ago and then changed their concept to place emphasis on this being a
collagenous disease. In my experience, as far as the cutaneous changes are con-
cerned, vascular or collagenous changes occur in less than one-third of the cases of
either discoid or disseminated lupus erythematosus. This is based on studies of a
large series of cases that are as yet unpublished. I also want to emphasize the
value of the so-called "L.E." cell which Doctor Hargraves first described in the
bone marrow and which he and Doctor Haserick and Doctor Haserick's colleagues
have now found in the peripheral blood as well as in the bone marrow. Positive
diagnosis of lupus erythematosus without skin lesions can now be made on the
basis of bone marrow aspiration and, less reliably, on the study of the peripheral
blood, since the cells are harder to demonstrate in the peripheral blood.
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DR. FRED D. WEIDMAN: This has been a very clear-cut, convincing demonstra-
tion. There is no question that there are these abnormalities in the finger tips.
However, it still remains to be demonstrated whether similar changes occur in
other parts of the body commonly involved in lupus erythematosus. I should like
to ask a particular question, namely, whether the plethysmographic pattern which
was exhibited here on the screen for lupus erythematosus obtains in other and
specific vascular diseases such as essential hypertension. It is axiomatic in philoso-
phy that one should lead from the known into the unknown. Conversely, when,
as here, the authors have broached the unknown, the known should be reviewed
in the new light in order to detect any interrelationship which may exist between
known and unknown.
Closing Discussion by DR. STANELY E. Hu: I should like to thank Doctors
Rothman, Lynch, Montgomery and Weidman for their kind criticism. In regard
to Dr. Weidman's question, I probably did not emphasize sufficiently that similar
plethysmographic abnormalities are found in pseudo-xanthoma elasticum and
hypertension. Comparable photo-electric plethysmograms were not obtained in
pseudo-xanthoma elasticum. However, it is not a faulty comparison, comparing it
at the radial artery with that obtained in the finger. Hertzman has shown that
whenever there is an abnormality the same change shows up in the same pe-
ripheral vessels of the finger.
Concerning Dr. Rothman's question about statistical analyses, I am sorry we
omitted that from the slide. In the paper submitted, more statistical analyses
will be given.
